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NEMA-TYPE AC POWER OUTLET CONNECTORS 

5 BACKGROUND OF THE INVENTION : 

Field of the Invention: 

The present invention relates generally to the 

field of electrical (including electronic) equipment, 
10 more particularly to electrical components, and still 
more particularly to NEMA {National Electrical Manufac- 
turers Association) and lEC (International Electrotech- 
nical Commission) electrical outlet connectors. 

15 Background Discussion : 

Known types of AC electrical power output equipment, 
including power supplies, power distributors and power 
controllers, are configured for providing electrical 
power to external electrical equipment, such as com- 

20 puters, printers and disc drives. To accomplish this, 
the AC electrical power output equipment has installed in 
the equipment enclosures one or more AC electrical outlet 
connectors into which can be plugged external AC electri- 
cal equipment. 

25 These electrical equipment AC outlet connectors are 

of two different configurations, depending upon the coun- 
try in which the equipment is used or marketed for use. 
AC Electrical power output equipment to be used in the 
United States and such other countries as Canada, Mexico, 

30 South Korea, Taiwan, and Central and South American coun- 
tries that have some links to the United States, require 
U.S. -type NEMA AC power outlet connectors. Otherwise 
identical AC electrical power equipment to be used in 
other countries, such as the European countries, includ- 

35 ing Germany and England, require the "f oreign"-type lEC 
AC power outlet connectors. 
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Conveniently, from an equipment manufacturing 
perspective, the lEC and NEMA AC power outlet connectors 
are typically of the front mounting type and are prefera- 
bly of the snap-in type. 
5 Unfortunately, the designs of NEMA and lEC AC power 

outlet connectors were not coordinated and the two types 
of AC power outlet connectors have different body sizes, 
the NEMA power outlet connector body being smaller than 
the lEC power outlet connector body. Accordingly, the 

10 two types of power outlet connectors require two differ- 
ent sizes of enclosure cutouts into which the outlet con- 
nectors are received. Furthermore, the flat, electrical 
connector terminals of the NEMA power outlet connectors 
are more narrow than those of the lEC power outlet con- 

15 nectors so that NEMA wiring harnesses have to be differ- 
ent than lEC wiring harnesses. 

As a result of these differences between NEMA and 
TEC power outlet connectors, AC electrical power output 
equipment manufacturers with worldwide sales are required 

20 to produce two alternative, but otherwise the same, AC 
power output equipment versions— one version having NEMA 
AC outlet • connectors and associated enclosure cutouts 
and NEMA wiring harnesses for NEMA-country users and the 
other version having lEC AC output connectors and asso- 

25 ciated enclosure cutouts and lEC wiring harnesses for 
lEC-country users . 

By way of illustrative examples of this situation, 
and as more particularly described below, FIG. 1 depicts 
a conventional lEC-country AC power controller having 

30 several lEC type C13 (250 VAC, 10 ampere) AC power outlet 
connectors (having a three pin receptacle arrangement) 
and FIG. 3 depicts a corresponding NEMA-country AC 
power controller having several NEMA type 5-15R (125 VAC, 
15 ampere) AC power outlet connectors (having a three 

35 pin receptacle identical to those of common U.S. power 
company AC wall outlets. 
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The necessity of manufacturing two versions of each 
type of AC power output equipment sold worldwide requires 
the making and inventorying of two different equipment 
enclosures-one with lEC power outlet connector cutouts 
5 and one with NEMA power outlet connector cutouts. In ad- 
dition^ because the lEC and NEMA power outlet connectors 
have wire connection terminals of different widths, two 
different wiring harnesses are required. 

The result is that two different equipment enclo- 

10 sures and two different wiring harnesses have been re- 
quired to be made and inventoried in order to manufacture 
lEC and NEMA versions of the same AC power output equip- 
ment, even though the equipment configuration, including 
components and printed circuit cards, controls and func- 

15 tional operation of both versions are otherwise identi- 
cal . 

This need for alternative equipment enclosures and 
wiring harnesses significantly increases the cost of the 
electrical power equipment for the worldwide market and 

20 puts relatively moderate-volume equipment manufacturers 
at a competitive disadvantage as compared to large-volume 
manufacturers . 

A principal objective of the present invention is 
therefore to provide NEMA-style AC power outlet connec- 

25 tors that are the same size as corresponding lEC AC power 
outlet connectors and have the same terminal size as 
those of the corresponding C13 connectors so that the 
same equipment enclosures and wiring harnesses can be 
used for both lEC and NEMA versions of the same AC power 

30 output equipment. 

SUMMARY OF THE INVENTION : 

In accordance with the present invention there 
is provided a new NEMA-style AC power outlet connector 
35 comprising a body portion and a shoulder portion, said 
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body portion being configured for fitting into a standard 
cutout for a conventional lEC AC power outlet connector. 

The lEC AC power outlet connector may be an lEC C13 
AC power outlet connector having a standard cutout that 
5 is rectangular in shape with a height of about 1.28 
inches and a width of about 0.98 inch, the shoulder por- 
tion having a height of about 1.375 inches and a width of 
about 1.0625 inches, and the body portion including at 
least one opposing pair of elastic spring clips for re- 

10 taining the new NEMA-style AC power outlet connector 
snapped into the standard cutout. In which case, the new 
NEMA-style AC power outlet connector is selected from the 
group consisting of NEMA 5-15R, 125 VAC, 15 amperes; NEMA 
6-15R, 250 VAC, 15 amperes; NEMA 5-20R, 125 VAC, 20 am- 

15 peres; and NEMA 6--20R, 250 VAC, 20 amperes, AC power out- 
let connectors - 

Alternatively, the lEC AC power outlet connector is 
an lEC C19, 250 VAC, 16 ampere, AC power outlet connector 
for which the standard cutout is rectangular in shape, 

20 having a height of about 1.180 inches and a width of 
about 1.496 inches, the shoulder portion having a height 
of about 1.339 inches and a width of about 2.165 inches 
and includes a pair of screw mounting holes spaced apart 
a distance equal to 1.772 inches. Accordingly, the new 

25 NEMA-style AC power outlet connector is selected from the 
group consisting of NEMA 5-20R, 12 5 VAC, 20 amperes; and 
NEMA 6-20R, 250 VAC, 20 amperes, AC power outlet connec- 
tors . 

According to an embodiment of the invention, a new 
30 NEMA-style AC power outlet connector comprises a body 
portion and a shoulder portion, the body portion being 
configured for snapping into a standard cutout for a con- 
ventional lEC C13, 250 VAC, 10 ampere, AC power outlet 
connector, the standard cutout being rectangular in shape 
35 and having a height of about 1.28 inches and a width of 
about 0.98 inch, the shoulder portion having a height of 
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about 1.375 inches and a width of about 1.0625 inches. 
Preferably, the body portion includes at least one oppos- 
ing pair of elastic spring clips for retaining the new 
NEMA-style AC power outlet connector in the standard cut- 
5 out and also includes three flat wiring connection termi- 
nals extending from the body portion, each of the flat 
terminals having a width of 0.25 inch. Alternatively, 
the body portion includes three pin wiring connection 
terminals extending from the body portion for enabling 

10 said new NEMA-style AC power outlet connector to be 
mounted to a printed circuit card, each of the pin termi- 
nals having a diameter of about 0.06 inch. 

The new NEMA-style AC power outlet connector may be 
configured as a new NEMA 5-15R, 125 VAC, 15 ampere, AC 

15 power outlet connector; as a new NEMA 6-15R, 250 VAC, 15 
ampere, AC power outlet connector; as a new NEMA 5-2 OR, 
125 VAC, 20 ampere, AC power outlet connector; or as a 
new NEMA 6-20R, 250 VAC, 20 ampere, AC power outlet 
connector . 

20 In accordance with another embodiment of the inven- 

tion, a new NEMA-style AC power outlet connector compris- 
ing a body portion and a shoulder portion, the body por- 
tion being configured for fitting into a standard cutout 
for a conventional lEC C19, 250 VAC, 16 ampere, AC power 

25 outlet connector, the standard cutout being rectangular 
in shape and having a height of about 1.180 inches and a 
width of about 1.490 inches, said shoulder portion having 
a height of about 1.339 inches and a width of about 2.165 
inches and includes a pair of screw mounting holes spaced 

30 apart a distance equal to 1.772 inches. 

The new NEMA-style AC power outlet connector may be 
configured as a new NEMA 5-20R, 125 VAC, 20 ampere, AC 
power outlet connector or as a new NEMA 6-20R, 250 VAC, 
20 ampere, AC power outlet connector, and may be config- 

35 ured in size and shape to the lEC C19 AC power outlet 
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connector or may be sized and shaped to snap fit into the 
lEC C19 mounting cutout. 

In accordance with another embodiment of the present 
invention, a new NEMA AC power outlet connector module is 
5 formed from n new NEMA AC power outlet connectors, the 
new NEMA AC power outlet connector module having a com- 
posite body portion configured for fitting into a stan- 
dard cutout for a corresponding lEC AC power outlet con- 
nector module formed from n lEC AC power outlet connec- 
10 tors. Preferably the number n is equal to 2, 3, 4, 5 or 
6. 

Also preferably, the lEC AC power outlet connector 
module is formed from n lEC C13 AC power outlet connec- 
tors, and the new NEMA-style AC power outlet connectors 
15 for the new NEMA-style AC power outlet connector module 
are selected from the group consisting of NEMA 5-15R, 125 
VAC, 15 amperes; NEMA 6-15R, 250 VAC, 15 amperes; NEMA 5- 
20R, 125 VAC, 20 amperes; and NEMA 6-20R, 250 VAC, 20 am- 
peres, AC power outlet connectors. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS : 

The present invention can be more readily understood 
by a consideration of the following detailed description 
25 when taken in conjunction with the accompanying drawings, 
in which: 

FIG. 1 is a partial perspective drawing depicting a 
representative lEC-type AC power controller having a row 

30 of conventional snap-in lEC C13 (250 VAC, 10 ampere) AC 
power outlet connectors front mounted in an enclosure 
wall, showing portions of an associated electrical wiring 
harness, showing an enclosure wall cutout for one of the 
lEC C13 power outlet connectors, and showing, in perspec- 

35 tive, front and rear views of an uninstalled lEC C13 
power outlet connector; 
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FIG. 2 is an enlarged view drawing of the lEC C13 AC 
power outlet connector enclosure wall cutout of FIG. 1, 
showing details thereof; 

5 

FIG. 3 is a partial perspective drawing depicting a 
representative NEMA-type AC power controller (correspond- 
ing to the lEC-type AC power controller depicted in FIG. 
1) having a row of conventional snap-in NEMA type 5-15R 

10 (125 VAC, 15 ampere) AC power outlet connectors front 
mounted in an enclosure wall, showing portions of an as- 
sociated electrical wiring harness, showing an enclosure 
wall cutout for one of the NEMA 5-15R power outlet con- 
nectors, and showing, in perspective, front and rear 

15 views of an uninstalled NEMA 5-15R AC power outlet con- 
nector; 

FIG. 4 is an enlarged view drawing of the NEMA 5- 
15R AC power outlet connector enclosure wall cutout of 
20 FIG. 3, showing details thereof; 

FIG. 5 is a partial perspective drawing depicting a 
representative new NEMA-type AC power controller (corre- 
sponding directly to the lEC-type AC power controller de- 

25 picted in FIG. 1) having a row of new NEMA type 5-15R AC 
power outlet connectors (in accordance with the present 
invention) front mounted in an enclosure wall of the 
power controller, showing portions of an associated elec- 
trical wiring harness, showing an lEC C13 enclosure wall 

30 cutout for one of the new NEMA 5-15R power outlet con- 
nectors, and showing, in perspective, a front view of an 
uninstalled new NEMA 5-15R power outlet connector; 

FIG. 6 shows two perspective views of a new NEMA 5- 
35 15R AC power outlet connector in accordance with the pre- 
sent invention: FIG. 6A is an enlarged front perspective 
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view of the new NEMA 5-15R AC power outlet connector 
showing features of the connector shoulder, and FIG. 6B 
is an enlarged rear perspective view of the new NEMA 5- 
15R connector showing features of the connector body and 
5 showing three flat electrical connection terminals for 
accepting quick disconnect slip-on electrical connectors 
associated with a wiring harness; 

FIG. 7 shows two variation transverse cross sections 
10 of a new NEMA 5-15R AC power outlet connector, FIG. 7A 
showing a generally rectangular transverse cross sec- 
tional connector body shape, and FIG. 7B showing a gener- 
ally D-shaped transverse cross sectional connector body 
shape; 

15 

FIG. 8 is a rear perspective view of a variation new 
NEMA 5-15R AC power outlet connector similar to FIG 6B, 
except showing three pin-type electrical connection ter- 
minals enabling the power outlet connector to be mounted 
20 on a printed circuit card; 

FIG. 9 is a front perspective view, similar to FIG. 
6A, of a new NEMA 6-15R AC power outlet connector, show- 
ing the standard 2 50 VAC, 15 ampere arrangement of the 
25 three pin receiving openings; 

FIG. 10 is a front perspective view, similar to 
FIGS. 6A and 9, of a new NEMA 5-20R (125 VAC, 20 ampere) 
AC power outlet connector configured for installation in 
30 the 10 ampere lEC C13 cutout of FIG. 2, showing the stan- 
dard 125, 20 ampere arrangement of the three pin receiv- 
ing openings; 

FIG. 11 is a front perspective view, similar to FIG. 
35 6A, 9 and 10, of a new NEMA 6-20R (250 VAC, 20 ampere) AC 
power outlet connector configured for installation in the 
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10 ampere lEC C13 cutout of FIG. 2, showing the standard 
250 VAC, 20 ampere arrangement of the three pin receiving 
openings; 

5 FIG. 12 is a partial perspective drawing, similar to 

FIG. 1, depicting a representative second lEC-type AC 
power controller having a row of conventional screw- 
attached lEC C19 (250 VAC, 16 ampere) AC power outlet 
connectors front mounted in an enclosure wall, showing 
10 portions of an associated electrical wiring harness, 
showing an enclosure wall cutout for one of the lEC C19 
AC power outlet connectors, and showing, in perspective, 
a front view of an uninstalled lEC C13 AC power outlet 
connector; 

15 

FIG. 13 is a front perspective view, corresponding 
generally to FIG. 10, of a new, screw-attached NEMA 5- 
20R (125 VAC, 20 ampere) AC power outlet connector con- 
figured similarly to lEC C19 AC power outlet connector of 
20 FIG. 12 for installation in the lEC C19 AC power outlet 
connector cutout, showing the standard 125 VAC, 20 ampere 
arrangement of the three pin receiving openings; 

FIG. 14 is a front perspective view, corresponding 
25 generally to FIG. 11, of a new, screw-attached NEMA 6- 
20R (250 VAC, 20 ampere) AC power outlet connector con- 
figured similarly to lEC C19 AC power outlet connector of 
FIG. 12 for installation in the lEC C19 AC power outlet 
connector cutout, showing the standard 250 VAC, 20 ampere 
30 arrangement of the three pin receiving openings; and 

FIG. 15 is a perspective drawing of a representa- 
tive, four lEC C13 AC power outlet connector snap-in mod- 
ule, showing an associated four connector module receiv- 
35 ing cutout and further showing a representative new four 
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NEMA 5-15R AC power outlet connector module for snapping 
into the lEC CI 3 module cutout. 

In the various FIGS., the same elements and features 
5 are given the same reference numbers and corresponding 
elements and features are given the same reference num- 
bers followed by an ^^a", ^'b" and so forth except as may 
otherwise be disclosed in the following DESCRIPTION. 

10 DESCRIPTION OF THE PREFERRED EMBODIMENT : 

FIG. 1 depicts a partial enclosure 18 of a repre- 
sentative, conventional 10 ampere output lEC-type AC 
power output controller 20. Enclosure 18 is shown for 
illustrative purposes as that of a model IPC 3401 AC 

15 power output controller manufactured by Pulizzi Engineer- 
ing Inc. of Santa Ana, California. 

As shown, AC power output controller 20 is con- 
structed having a row of known (off-the-shelf) snap-in, 
three pin, grounded female lEC type C13 (250 VAC, 10 am- 

20 pere) power outlet connectors 22, made of a hard, insu- 
lating thermoplastic material, front mounted in an enclo- 
sure wall 24. Preferably, enclosure wall 24 is con- 
structed from 16 gauge (0,06 inch) sheet metal. 

An associated lEC connector wiring harness 28 (only 

25 portions of which are shown) is installed in enclosure 18 
behind wall 24 adjacent inside regions of lEC outlet con- 
nectors 22. Sets of three end connectors 30 on wires 32 
that comprise wiring harness 28 are provided for making 
slip-on electrical connection to corresponding flat ter- 

30 minals 34 of each of lEC outlet connectors 22. 

An uninstalled one of lEC C13 AC power outlet con- 
nectors 22 is shown positioned for snapping into a stan- 
dard lEC C13 outlet connector receiving cutout 36 (see 
also FIG. 2) in enclosure wall 24. 

35 lEC C13 AC power outlet connector 22 comprises a 

shoulder or flange portion 4 0 and a body portion 42. 
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Connector shoulder portion 40 is rectangular in outline 
and sized to abut an exterior surface 44 of enclosure 
wall 24 when connector body portion 42 is snapped into 
cutout 36- Shoulder portion 40 has a height, hi, of 
5 about 1.375 inches, a width, wi of about 1.062 inches and 
a thickness, ti, of about 0.09 inch. 

Connector body portion 42 includes opposing pairs of 
flexible spring retaining clips 46 for retaining in- 
stalled lEC C13 power outlet connector 22 in enclosure 

10 wall cutout 36. In transverse cross section connector 
body 42 is generally D-shaped, having an overall height, 
h2, of about 1.26 inches, an overall width, wa, of about 
0.96 inch and a length, li, of about 0.625 inch. Three 
flat '"spade" terminal connectors 34 project outwardly 

15 from connector body in an axial direction, each having a 
preferred width, wa, of about 0.25 inch, but may alterna- 
tively may be about 0.187 inch. 

Enclosure wall cutout 36 (FIG. 2), with which the 
present invention is concerned, is made to securely re- 

20 ceive, in a close-fitting relationship, body portion 42 
of lEC C13 AC power outlet connector 22. Cutout 36 is 
rectangular in shape and (allowing about 0.020 clearance 
for connector body portion 42) has a preferred height, 
h3, of 1.280 inches and a preferred width, W4, of 0.980 

25 inch. 

Preferably as shown in FIG. 2, but not necessarily, 
cutout 36 is beveled at about 45 degrees at one corner 
region, for example, a lower left-hand corner region 48, 
to ensure a predetermined orientation of connector 22 

30 upon its installation in the cutout (recalling that con- 
nector body 42 is D-shaped in transverse cross section) . 
Corner region 48 is defined by a height, h4, of about 
0.20 inch and a width, ws, of about 0.20 inch. 

By way of further illustrating the prior art, FIG. 

35 3 depicts a partial enclosure 18a of a representative, 
conventional NEMA-type AC power controller 20a that cor- 
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responds to above -described lEC-type AC power controller 
20. Enclosure 18a is shown for illustrative purposes as 
that of a model IPC 34 02 AC power controller manufactured 
by Pulizzi Engineering Inc. of Santa Ana, California. 
5 As shown, AC power controller 20a is constructed 

having a row of known (off-the-shelf) snap-in, three pin, 
grounded female NEMA type 5-15R power outlet connectors 
(receptacles) 22a, made of a hard insulating thermoplas- 
tic material, front mounted in an enclosure wall 24a. 

10 Since NEMA 5-15 connectors 22a are rated for a 125 VAC 
and 15 ampere output, equipment 20 and 20a are internally 
configured for automatically selecting between 250 VAC 
and 125 VAC outputs. 

An associated NEMA connector wiring harness 28a 

15 (only portions of which are shown) is installed in enclo- 
sure 18a behind wall 24a adjacent inside regions of NEMA 
outlet connectors 22a. Sets of three end connectors 30a 
on wires 32a that comprise wiring harness 28 are provided 
for making slip-on electrical connection to corresponding 

20 flat terminals 34a of each of NEMA outlet connectors 22a. 
Except for the size of end connectors 30a, NEMA wiring 
harness 28a is the same as above-described lEC wiring 
harness 28. 

An uninstalled one of NEMA 5-15R power outlet con- 
25 nectors 22a is shown positioned for snapping into a stan- 
dard NEMA 5-15R outlet connector receiving cutout 36a 
(see also FIG. 4) in enclosure wall 24a. Except for the 
size of cutouts 36a, NEMA enclosure 18a is preferably 
identical to above-described lEC enclosure 18. 
30 NEMA 5-15R AC power outlet connector 22a comprises a 

shoulder or flange portion 40a and a body portion 42a. 
Connector shoulder portion 40a is square in outline and 
sized to abut an exterior surface 44a of enclosure wall 
24a when connector body portion 42a is snapped into cut- 
35 out 36a. Shoulder portion has a height, hs, of about 1.0 
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inches, a width, we, of about 1.0 inches and a thickness / 
tzf of about 0.09 inch. 

Connector body portion 42a includes an opposing 
pair of spring retaining clips 4 6a which retain installed 
5 power outlet connector 22a in the enclosure wall cutout 
36a. In transverse cross section connector body 42a is 
generally in the shape of a thick, inverted T, having a 
length, I2, of about 0.875 inch, an overall height, he, 
of about 0.85 inch, an overall width, w?, of about 1.132 

10 inches (to outsides of spring retaining clips 46a) and a 
length, I2, of about 0.625. Three flat quick disconnect 
terminals, which project outwardly from connector body 
42a in a generally axial direction, each have a width. 
We, of about 0.187 inch and are internally connected to 

15 three standard plug-receiving openings 50. 

Enclosure wall cutout 36a (FIG. 4) is made to se- 
curely receive, with about 0.02 inch total edge clear- 
ance, body portion 42a of NEMA 5-15R power outlet connec- 
tor 22A. As such, cutout 36a is generally cross-shaped, 

20 having a preferred overall height, h?, of 0.870 inch and 
a preferred overall width, wg, of about 0.98 inch. As 
further shown in FIG 4, cutout 36a has intermediate 
widths, wio and wn, that are respectively 0.709 inch and 
0.358 inch, and intermediate heights, he and hi, of 0.417 

25 inch and 0.227 inch, respectively. It is evident that 
the cross-shape of cutout 36a that corresponds to the 
cross-shape of connector body 42a ensures correct orien- 
tation of connector 22a upon its installation in the cut- 
out . 

30 From a comparison of the dimensions of lEC C13 AC 

power outlet connector body portion 42 (FIG. 1) and asso- 
ciated cutout 36 (FIG. 2) with those of NEMA 5-15R AC 
power output connector body portion 42a (FIG, 3) and as- 
sociated cutout 36a (FIG. 4), NEMA 5-15R power outlet 

35 connectors 22a are too small to fit closely into the lEC 
cutouts. Moreover, quick disconnect terminals 32a of 



NEMA power output connectors 22a are smaller than corre- 
sponding quick disconnect terminals 32 of lEC connectors 
22 and lEC C13 wiring harness 28 cannot be used with the 
NEMA 5-15R connectors because the lEC C13 wiring harness 
5 end connectors 30 are too large for the NEMA quick dis- 
connect terminals 34a. Consequently, as above stated, 
different enclosures 18 and 18a having different cutouts 
36 and 36a and different wiring harnesses 28 and, 28a have 
heretofore been required for TEC and NEMA versions (20 
10 and 20a) of the otherwise '^same'' piece of AC power output 
equipment . 

NEW NEMA 5-15R AC POWER OUTLET CONNECTOR OF FIGS. 5^ 6A 
AND 6B: 

15 The present inventors have importantly determined 

that the expense of stocking and manufacturing such dif- 
ferent lEC and NEMA versions of the same AC power output 
equipment can be significantly reduced by making a new, 
larger female NEMA 5-15R AC power outlet connector 122 

20 (FIGS. 5 and 6) . 

Thus, in accordance with the present invention, new 
NEMA 5-15R AC power outlet connector 122 is formed having 
a body portion 142 that will fit closely into lEC C13 
cutout 36 in enclosure 18. In addition, new NEMA 5-15R 

25 AC power outlet connector 122 is made having three quick 
disconnect terminals 134 (FIG. 6B) the same size as ter- 
minals 34 of lEC C13 AC power outlet connector 22 (FIG. 
1) so that lEC wiring harness 28 can be used with the new 
NEMA 5-15R connector. 

30 As a result, above-described enclosure 18 (with cut- 

outs 36) and wiring harness 28 (with end connectors 30) 
(FIG. 1) can now be used for both lEC and NEMA versions 
of the same AC power output equipment, with lEC C13 AC 
outlet connectors 22 being installed in enclosure 18 and 

35 connected to harness 28 for lEC-country power output 
equipment and new NEMA 5-15R AC power outlet connectors 
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122 being installed in enclosure 18 and connected to har- 
ness 28 for NEMA-country power output equipment. 

As shown in FIGS. 5 and 6A, new NEMA 5-15R AC power 
outlet connectors 122 have a grounded plug-in configura- 
5 tion of three plug-receiving openings 150 identical to 
that of conventional NEMA AC power outlet connectors 22a 
(FIG. ^3) . As a result, AC power output equipment using 
new NEMA 5-15R connectors 122 will meet all requirements 
of the same equipment using conventional NEMA 5-15R 

10 connectors 22a. 

New NEMA 5-15R AC power outlet connector 122 is 
formed from a high dielectric thermoplastic material and, 
as shown in FIGS. 5 and 6, comprises a rectangular shoul- 
der portion 140 and a generally cross-shaped body por- 

15 tion 142. Connector shoulder portion 140 (FIG. 6A) is 
preferably the same size as shoulder portion 40 (FIG. 1) 
of lEC C13 connector 22 so as likewise to abut enclosure 
wall surface 44 around edges of cutout 36. Thus, connec- 
tor shoulder portion 142 has a preferred height, hio, of 

20 about 1.375 inches, a preferred width, wi2, of about 
1.062 inches and a preferred thickness, ts, of about 0.09 
inches Connector body portion 142, which includes an op- 
posing pair of spring retaining clips 146 and three pro- 
jecting connection terminals 134, is generally cross- 

25 shaped in transverse cross section (when considering the 
retaining clips) and is similar in shape to, but larger 
than, above-described NEMA body portion 42a (FIG. 3) . 
Body portion 142 is sized, in transverse cross section, 
to fit closely into lEC C13 cutout 36 (FIG. 2) with a to- 

30 tal clearance of only about 0,02 inch, thereby having a 
preferred overall height, hn, of about 1.260 inches and 
a preferred overall width, 'Wi3, (including retaining 
clips 146) of about 0.960 inch. Connector body portion 
142 has a preferred length, I3/ of about 0.625 inch. 

35 Each of the three flat quick disconnect terminals 

134 extending from connector body portion 142 has a 
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width, Wi4 of 0.250 inch or of 0.187 inch for connection 
by lEC C13 wiring harness end connections 30 (FIG. 1) , 
according to the size of the end connections. Terminals 
134 are preferably arranged in the same pattern as termi- 
5 nals 34a of new NEMA AC power outlet connector 22a (FIG. 
3) . 

FIRST AND SECOND VARIATIONS, NEW NEMA 5-15R AC POWER 
OUTLET CONNECTORS OF FIGS. 7 A AND 7B: 

10 It is to be understood that various different body 

portion transverse cross sectional shapes may be used to 
provide variations of above-described new NEMA 5-15R AC 
power outlet connector 122, the only requirement being 
that each such body portion variation fits closely into 

15 lEC C13 connector cutout 36. 

By way of illustrative example, FIG. 7A shows a 
first variation new NEMA 5-15R AC power outlet connector 
122a in accordance with the present invention. A connec- 
tor body portion 142a is shown to be generally rectangu- 

20 lar in transverse cross section (neglecting an opposing 
pair of retaining clips 146a), with the lower left hand 
corner beveled to fit inside angled corner 48 of lEC C13 
connector cutout 3 6 (FIG. 2). 

Shown in FIG. 75 by way of further illustrative ex- 

25 ample is a second variation new NEMA 5-15R AC power out- 
let connector 122b in accordance with the present inven- 
tion. A connector body portion 142b is shown to be gen- 
erally D-shaped in transverse cross section (neglecting 
two opposing pairs of retaining clips 146b) . As such, 

30 connector body portion 142b is formed to resemble in both 
shape and size lEC C13 connector body portion 42 (FIG. 1) 
for snapping into connector cutout 36. 

Both connector body variations 142a and 142b have 
overall transverse cross section heights, hn, of about 

35 1.260 inches and overall widths, wn, (including retain- 
ing clips 146a and 146b) of about 0.960 inch. 
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Other than the transverse cross sectional shape of 
connector body portions 142a and 142b, new NEMA 5-15R AC 
power outlet connector variations 122a and 122b are pref- 
erably identical to above-described new NEMA 5-15R AC 
5* power outlet connector 122. It will, of course, be ap- 
preciated that new NEMA 5-15R AC outlet connector body 
portions with other cross sectional shapes are also 
within the scope of the present invention as long as the 
connectors fit closely in lEC connector cutout 36. 

10 

THIRD VARIATION NEW NEMA 5-15R AC POWER OUTLET CONNECTOR 
OF FIG. 8: 

As described above, known lEC C13 and NEMA 5-15R AC 
power outlet connectors 20 and 22a as well as new NEMA 5- 

15 15R AC power outlet connectors 122, 122a and 122b are 
configured having fiat quick disconnect terminals 34, 34a 
or 134, as the case may be, by means of which electrical 
connections are made by wiring harnesses 28 or 28a. 

However, some lEC-type AC power output equipment 

20 (not shown) may be assembled using lEC C13 AC power out- 
let connectors having pin-type (instead of flat) connec- 
tion terminals to enable soldering the power outlet con- 
nectors to a conventional printed circuit card (circuit 
board) in a well known manner. 

25 For such equipment assemblies, above-described lEC 

C13 connector cutout 36 (FIG. 2), for example, in wall 24 
of enclosure 18 (FIG. 1), would still be used for front 
snap-in mounting of the pin-terminal lEC C13 AC power 
outlet connectors, but wiring harness 28 would be re- 

30 placed by a printed circuit card (not shown) that might 
have soldered thereto various other electrical compo- 
nents . 

A pin terminal-type, third variation new NEMA 5-15R 
AC power outlet connector 122c, according to the present 
35 invention, that corresponds to a pin terminal type of lEC 
C13 AC power outlet connector is therefore shown in FIG. 
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8. Third variation new NEMA 5-15R AC power outlet con- 
nector 122c is formed having a shoulder portion 140c and 
•a body portion 142c, Shoulder portion 140c is shaped and 
sized as shown in FIG. 6A for shoulder portion 140 of new 
5 NEMA power outlet connector 122. Connector body portion 
142c is shown, by way of illustrative example, identical 
to body portion 142 of new NEMA power outlet connector 
122 (FIG. 6B) , except that the three flat connection 
terminals 134 extending from connector body portion 142 

10 are replaced by 'three pin terminals 160, each having a 
diameter, di, of about 0. 0 6 inch. Shown outlined in 
phantom lines in FIG. 8 is a region of an exemplary 
printed circuit card 162 to which pin terminals 160 may 
be solder attached. 

15. Although pin terminals 160 are depicted in FIG. 8 as 

being straight, they may alternatively be bent over at 
right angles or to extend axially from lower region of 
body portion 142c to match the pin terminal arrangement 
of the corresponding pin terminal type lEC C13 connector. 

20 In the event, however, that pin terminals 160 of varia- 
tion NEMA 5-15R AC power outlet connector 122c are not in 
the same mounting pattern as those of the corresponding 
pin terminal type of lEC C13 connector, accommodation for 
two different terminal pin patterns can be provided by 

25 forming parallel sets of terminal pin receiving holes 
{not shown) on printed circuit card 162. 

It will be appreciated that body portion 142c of pin 
terminal-type third variation new NEMA 5-15R AC power 
outlet connector 122c may alternatively be shaped in 

30 transverse cross section as shown in FIG. 7A for body 
portion 140a of first variation new NEMA 5-15R AC power 
outlet connector 122a or as shown in FIG. 7B for body 
portion 142b of second variation new NEMA 5-15R AC power 
outlet connector 122b or in any other cross sectional 

35 shape fitting closely in lEC C13 cutout 36. 
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NEW NEMA 6-15R AC POWER OUTLET CONNECTOR OF FIG. 9: 

Shown in FIG. 9 is a new NEMA 6-15R AC power outlet 
connector (receptacle) 122d, in accordance with the pre- 
sent invention, that is rated for a 250 VAC, 15 ampere 
5 output but is shaped to fit closely into lEC C13 connec- 
tor cutout 36 (FIG. 2) as may sometimes be desirable so 
the same enclosure 18 can be used. 

As shown, new NEMA 6-15R AC power outlet connector 
122d is formed having a shoulder portion 140d shaped and 
10 sized the same as shoulder portion 140 of new NEMA 5-15R 
power outlet connector 122 and a body portion 142d shaped 
and sized the same as body portion 142 (FIG. 6B) of new 
NEMA 5-15R AC power outlet connector 122. 

Thus, new NEMA e-lSR connector 122d may be identical 
15 to above-described new NEMA 5-15R connector 122 except 
for the standard 250 VAC, 15 ampere arrangement of three 
plug inlets 150d in body portion 142d for receiving a 
corresponding standard 6-15P plug (not shown) that is 
provided in place of the standard 125 VAC, 15 ampere ar- 
20 rangement (shown in FIG. 6A) of the three plug inlets 150 
of new NEMA 5-15R AC power outlet connector 122. 

It will be appreciated that body portion 142d of new 
NEMA 6-15R AC power outlet connector 122d may alterna- 
tively be shaped and sized in transverse cross section as 
25 depicted for body portion 142a of first variation NEMA 5- 
15R connector 122a (FIG. 7A) or as depicted for body por- 
tion 142b of second variation NEMA 5-15R connector 122b 
(FIG. 7B) . 

Body portion 142d of new NEMA 6-15R connector 122d 
30 is preferably formed having three spade terminals as 
shown for terminals 134 of new NEMA 5-15R AC power outlet 
connector 122 in FIG. 6B, but may alternatively be formed 
having three pin terminals as shown in FIG. 8 for termi- 
r-ils 160 of third variation NEMA 5-15R AC power outlet 
35 • :jnnector 122c. 
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NEW NEMA 5-20R AC POWER OUTLET CONNECTOR OF FIG. 10: 

Shown in FIG. 10 is a new NEMA 5-2 OR AC power outlet 
connector (receptacle) 122e, in accordance with the pre- 
sent invention, that is rated for a 125 VAC, 20 ampere 
5 output, but that is configured for fitting closely into 
lEC C13 connector cutout 36 (FIG. 2) as may sometimes be 
desirable so the same enclosure 18 can be used. 

New NEMA 5-20R AC power outlet connector 122e is 
also made having a shoulder portion 140e shaped and sized 
10 the same as shoulder portion 140 of new NEMA 5-15R power 
outlet connector 122 and a body portion 142e shaped and 
sized the same as body portion 142 (FIG. 6B) of the new 
NEMA 5-15R AC power outlet connector. 

Thus, new NEMA 5-20R connector 122e may be identical 
15 to above-described new NEMA 5-15R connector 122 except 
for the standard 125 VAC, 20 ampere arrangement of three 
plug inlets 150e in body portion 142e for receiving a 
corresponding standard 5-20P plug (not shown) that is 
provided in place of the standard 125 VAC, 15 ampere ar- 
20 rangement (shown in FIG. 6A) of the three plug inlets 
150 of new NEMA 5-15R AC power outlet connector 122. 

Alternatively, body portion 142e of new NEMA 5-20R 
AC power outlet connector 122e may be shaped and sized 
in transverse cross section as depicted for body portion 
25 142a of first variation NEMA 5-15R connector 122a (FIG. 
7A) or as depicted for body portion 142b of second 
variation NEMA 5-15R connector 122b (FIG. 7B) . 

Body portion 142e of new NEMA 5-20R connector 122e 
is preferably formed having three flat, quick disconnect 
30 terminals as shown for terminals 134 of new NEMA 5-15R AC 
power outlet connector 122 in FIG. 6B, but may, accord- 
ing to circuit requirements, alternatively be formed hav- 
ing three pin terminals as shown, by way of example, for 
terminals 160 of third variation NEMA 5-15R AC power out- 
35 let connector 122c in FIG. 8. 
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NEW NEMA 6-20R AC POWER OUTLET CONNECTOR OF FIG. 11: 

Shown in FIG. 11 is a new NEMA 6-20R AC power outlet 
connector (receptacle) 122f, in accordance with the pre- 
sent invention, that is rated for a 250 VAC, 20 ampere 
5 output, but that is configured for fitting closely into 
lEC C13 connector cutout 36 (FIG. 2) as may sometimes be 
desirable so the same enclosure 18 can be used. 

New NEMA 6-20R AC power outlet connector 122f is 
also made having a shoulder portion 140f shaped and sized 
10 the same as shoulder portion 140 of new NEMA 5-15R power 
outlet connector 122 and a body portion 142f shaped and 
sized the same as body portion 142 (FIG. 6B) of the new 
NEMA 5-15R AC power outlet connector. 

Thus, new NEMA 6-20R connector 122f may be identical 
15 to above-described new NEMA 5-15R connector 122 except 
for the standard 250 VAC, 20 ampere arrangement of three 
plug inlets 150f in body portion 142f for receiving a 
corresponding standard 6-20P plug (not shown) that is 
provided in place of the standard 125 VAC, 15 ampere ar- 
20 rangement (shown in FIG. 6A) of the three plug inlets 
150 of new NEMA 5-15R AC power outlet connector 122. 

Alternatively, body portion 142f of new NEMA 6-20R 
AC power outlet connector 122f may be shaped and sized 
in transverse cross section as depicted for body portion 
25 142a of first variation NEMA 5-15R connector 122a (FIG. 
7A) or as depicted for body portion 142b of second 
variation NEMA 5-15R connector 122b (FIG. 7B) . 

Body portion 142f of new NEMA 5-20R connector 122f 
is preferably formed having three spade terminals as 
30 shown for terminals 134 of new NEMA 5-15R AC power outlet 
connector 122 in FIG. 68, but may alternatively be 
formed having three pin terminals as shown for terminals 
160 of third variation NEMA 5-15R AC power outlet connec- 
tor 122c in FIG. 8. 
35 Both above-described new, 20 ampere NEMA 5-20R and 

6-20R AC power outlet connectors 122e and 122f have re- 
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spective body portions 142e and 142f configured for snap- 
ping into 10 ampere lEC C13 AC power outlet connector 
cutout 36. A benefit is achieved in that the same enclo- 
sure having TEC C13 cutouts 36 can be used not only for 
5 10 ampere lEC C13 connector 22 and the above-described 
new 15 ampere NEMA 5-15R and 6-15R connectors 122-122d, 
but also for the new 20 ampere NEMA 5-20R and 6-20R AC 
power outlet connectors 122e and 122 f. Different 15 am- 
pere wiring harnesses 2 8 (FIG. 1) and 20 ampere wiring 
10 harnesses (not shown) ^ will, however, normally be required 
for the respective 15 and 20 ampere AC power outlet con- 
nectors. 

PREEXISTING 20 AMPERE ELECTRICAL EQUIPMENT OF FIGS. 12 

15 FIG. 12 depicts a partial enclosure 218 of a repre^ 

sentative, preexisting 16 ampere lEC-type AC power output 
controller 220 that corresponds generally to above- 
described 10 ampere AC power output controller 20 (FIG. 
1) . Representative AC power output controller 220 may, 

20 for example, comprise a model TPC 2105-2 AC power output 
controller manufactured by Pulizzi Engineering Inc. of 
Santa Ana, California, 

As shown, enclosure 218 is constructed having a row 
of known (off-the-shelf) three pin, grounded female lEC 

25 type C19 (250 VAC, 16 ampere) AC power outlet connectors 
222 (made of a hard, insulating thermoplastic material) 
front mounted in an enclosure wall 224. An associated 
connector wiring harness 228 (only portions of which are 
shown) is installed in enclosure 218 behind wall 224 ad- 

30 jacent inside regions of lEC outlet connectors 222. Sets 
of three end connectors 230 on wires 232 that comprise 
wiring harness 228 are provided for making slip-on elec- 
trical connection to corresponding flat terminals 234 
(only one of which is shown) of each lEC C19 AC power 

35 outlet connector 222. 
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An uninstalled lEC C19 AC power outlet connector 
222 is shown positioned for installation into a standard 
lEC C19 connector receiving cutout 236 in an enclosure 
wall 224- lEC C19 AC power outlet connector 222 comprises 
5 a shoulder or flange portion 240 and a body portion 242. 
Connector shoulder portion 240 is rectangular in outline 
with rounded corners and is sized to abut an exterior 
surface 244 of enclosure wall 224 when connector body 
portion 242 is received into cutout 236. Two opposing 

10 mounting holes 27 0 arp formed in side regions of shoulder 
portion 240 for receiving 1/8 inch screws 272 which are 
threaded into inserts 274 in enclosure wall 224 adjacent 
each cutout 236. Shoulder portion 240 has a height, hi3, 
of about 1.34 inches, a width, wie of about 2.165 inches 

15 and a thickness, t4, of about 0.12 inch. Connector body 
portion 242 is in transverse cross section rectangular 
with rounded corners . 

Connector cutout 236 in enclosure wall 224 is sized 
to receive connector body portion 242 with about 0.02 

20 inch total clearance and is rectangular in shape, having 
a height, hi4, of 1.180 inches and a width, wii, of 1.490 
inches. Screw inserts 274 are symmetrically located 

relative to cutout 236 and are centered apart a distance, 
Si, of 1.772 inches. 

25 

NEW NEMA 5-2 OR AC POWER OUTLET CONNECTOR OF FIG. 13: 

The present invention also encompasses new 20 ampere 
NEMA-type AC power outlet connectors which correspond di- 
rectly to 16 ampere lEC C19 AC power outlet connectors 

30 used in 16 ampere power output equipment. A new, 125 
VAC, 20 ampere NEMA 5-20R AC power outlet connector 222a, 
in accordance with the present invention, is depicted in 
FIG. 13. As shown, new NEMA 5-20R connector 222a is 
preferably formed having a shoulder portion 240a that is 

35 the same size and shape as described above for shoulder 
portion 240 of lEC C19 connector 222. Furthermore, new 
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NEMA 5-20R connector 222a is preferably formed having a , 
body portion 242a that is the same size and shape as de- 
scribed above for body portion 242 of lEC C19 connector 
222. In that regard, body portion 242a has a height, 
5 his, that is about 1.160 inches and a width, wis, that is 
about 1.470 inches. Also body portion 242a may include 
three flat quick disconnect terminals 234a (only one of 
which is shown) that may be arranged in the same pattern 
as terminals 234 of'IEC C19 connector 222. Three plug- 
10 receiving inlet openings 150e are the same as described 
above for new NEMA 5-20R connector 122e (FIG. 10) . 
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NEW NEMA 6-20R AC POWER OUTLET CONNECTOR OF FIG. 14: 

The present invention also encompasses new 20 ampere 

15 NEMA-type AC power outlet connectors which correspond di- 
rectly to 16 ampere lEC-type AC power outlet connectors 
used in 16 ampere power output equipment. A new, 2 50 
VAC, 20 ampere NEMA 6-20 R AC power outlet connector 222b 
in accordance with the present invention is depicted in 

20 FIG. 14. As shown, new NEMA 6-20R connector 222b is 
preferably formed having a shoulder portion 240b that is 
the same size and shape as described above for shoulder 
portion 240 of lEC C19 connector 222 (FIG. 12) and for 
shoulder portion 222a of new NEMA 5-20R connector 222a 

25 (FIG. 13). Furthermore, new NEMA 6-20R connector 222b is 
preferably formed having a body portion 242b that is the 
same size and shape as described above for body portion 
242 of lEC C19 connector 222 and body portion 242a of new 
NEMA 5-20R connector 222a. Thus, as shown, body portion 

30 242b has a height, his, that is about 1.160 inches and a 
width, wi8, that is about 1.470 inches. Also body portion 
242b may include three flat disconnect terminals 234b 
(only one of which is shown) that may be arranged in the 
same pattern as terminals 234 of lEC C19 connector 222. 

35 Plug receiving inlet openings 150e are the same as de- 
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scribed above for new NEMA 5-20R connector 122e (FIG. 
10) . 

It will, of course, be understood that body portions 
242a and 242b of new NEMA 5-20R and new NEiVIA 6-20R AC 
5 power outlet connectors 222a and 222b, respectively, may 
have different transverse cross sectional shapes so long 
as the body portions fit into lEC C19 connector cutout 
236. Moreover connector body portions 242a and 242b of 
new NEMA 5-20R and ' new NEMA 6-20R AC power outlet con- 

10 nectors 222a and 222b may by provided having pin termi- 
nals, such as pin terminals 160 depicted, for example in 
FIG. 8, instead of flat quick disconnect terminals 234a 
and 234b (FIGS. 13 and 14). Moreover, body portions 242a 
and 242b of new NEMA 5-20R and new NEMA 6-20R AC power 

15 outlet connectors 222a and 222b, respectively, may be 
sized and shaped and have spring retaining clips similar 
to above-described clips 146e or 146f (FIGS. 10 and 11), 
to enable connectors 222a and 222b to be snapped into lEC 
C19 cutouts. In that case respective shoulder portions 

20 240a and 240b of connectors 222a and 222b may be made 
without screw mounting holes 270 and may also be made 
smaller than described above. 

As far as is known to the present inventors, conven- 
tional NEMA 6-15R, 5-20R and 6-20R AC power outlet con- 

25 nectors have been available only in joined pairs of 
(i.e., duplex) connectors, such as are used in wall out- 
lets . 

MODULAR ARRANGEMENT OF FIG. 15: 

30 At least lEC type C13 AC power outlet connectors are 

available in a one piece modular or single block form 
with ''n'= two to six such connectors formed in a side-by- 
side arrangement. In this regard, FIG. 15 depicts, by 
way of example, with no limitation being thereby intended 

35 or implied, an lEC C13 AC power outlet connector module 
300 comprising ''n'' = four lEC C13 AC power outlet connec- 
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tors 322 molded together into a single snap-in unit. 
Connectors 322 are identical to above-described lEC C13 
AC power outlet connectors 22 (FIG, 1) except that in- 
stead of opposing pairs of spring retainer clips 4 6 on 
5 opposite sides of connector body portion 42 alternating 
ones of module connectors 322 are formed having opposing 
spring retainer clips 34 6 at the top (as shown) and bot- 
tom (not shown) of connector body portions 342. 

As shown, a composite connector module shoulder por- 

10 tion 340 has a height, hie, of 1.428 inches and an over- 
all modular length, I5 of 4.041 inches. Each connector 
body portion 342 has a height, hu, of 1.220 inches and 
together the body portions have a combined length, le, of 
3.918 inches. A corresponding cutout 336 in wall 324 of 

15 enclosure 318 for receiving lEC C13 AC power outlet con- 
nector module 300 has a height, his, of 1.326 inches and 
a length, I7, of 3.939 inches. Preferably as shown in 
FIG. 15, but not necessarily, cutout 336 is beveled at 
about 45 degrees at one corner region, for example, a 

20 lower left-hand corner region 348, to ensure a predeter- 
mined orientation of connector module 300 upon its in- 
stallation in the cutout. The bevel at representative 
corner 348 may be sized as shown at corner 48 of cutout 
36 (FIG. 2) 

25 Dimensions Is, le and 1? in inches for corresponding 

lEC C13 AC power outlet connector modules comprising 
other side-by-side arrangements of 2, 3, 5 and 6 (not 
shown) lEC C13 connectors 322 are shown below in Table I. 

30 TABLE I 

^^n'' connectors I5 le 1"? 

2 2.081 1.959 1.980 

3 3.061 2.939 2.959 
5 5.020 4.898 4.918 

35 6 6.000 5.878 5.898 
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Also shown in FIG. 15 is a one piece new NEMA AC 
power outlet connector substitute module 400 which com- 
prises, again by way of illustrative example, 4 new NEMA 

5- 15R AC power outlet connectors 422 molded together into 
5 a single snap-in unit that is shaped and sized to be 

snapped into above-described receiving cutout 336 in 
place of lEC C13 AC power outlet connector module 300. 

Connectors 422 are preferably identical to above- 
described new NEMA 5~15R AC power outlet connectors 122 

10 (FIG. 3) except that instead of opposing pairs of spring 
retainer clips 14 6 on opposite sides of connector body 
portion 142 alternating ones of module connectors 422 are 
formed having opposing spring retainer clips 446 at the 
top (as shown) and bottom (not shown) of connector body 

15 portions 442. A lower corner 450 of the first-in-line 
one of connectors 422 is beveled to match the bevel at 
cutout corner 348 to enable the fitting of new NEMA mod- 
ule 4 00 in cutout 336 and to provide for correct module 
orientation in the cutout. 

20 Since new NEMA 5-15R AC power outlet connector mod- 

ule 4 00 is intended to be installed in receiving cutout 
336 in place of lEC C13 AC power outlet connector module 
300, overall dimensions of new NEMA 5-15R connector mod- 
ule 400 are the same as those of above-described lEC 13C 

25 connector module 300. Accordingly, TABLE I also applies 
to other new NEMA 5-15R connector modules formed of 2, 
3, 5 and 6 connectors 422. 

Although FIG. 15 depicts new NEMA 5-15R AC power 
outlet connector module 400, it is to be understood that 

30 corresponding new NEMA connector modules of any mentioned 
sizes and formed from any of the above-described new NEMA 

6- 15R, 5-20R and 6-20R AC power outlet connectors, as 
well as all above disclosed and other variations thereof, 
are within the scope of the present invention. 

'■•5 For some equipment, it may be required or desired 

to provide a connector substitute module (not shown) cor- 
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responding to above-described new NEMA connector substi- 
tute module 4 00 that includes both new NEMA AC power out- 
let connectors 422 and lEC AC power outlet connectors 
322. In such cases, considering that the original lEC 
5 connector module 300 to be replaced is formed having ''n" 
lEC connectors 322, then, in the substitute combination 
new NEMA and lEC connector module, the number of new 
NEMA connectors 422 would be equal to the number "'m'' and 
the number of lEC connectors 322 would be equal to the 

10 difference ''n-m". Fof example if a connector substitute 
module replacing an existing lEC connector module having 
6 lEC connectors 322 (i.e., n=6) is required to have 4 
new NEMA connectors 422 (i.e., ''m'' - 4) then 2 lEC con- 
nectors 322 (i.e., '"n-m" = 6-4 = 2) would be included in 

15 the substitute module corresponding to new module 400. 

It is thus apparent that in above-described connec- 
tor substitute module 400 the number "m" of new NEMA con- 
nectors 422 is equal to the number ''n" of lEC connectors 
322 in module 300 being replaced, and there are zero lEC 

20 connectors 322 in the substitute module. In a more gen- 
eral sense, the number ''m'' of new NEMA AC power outlet 
connectors 422 in a connector substitute module corre- 
sponding to substitute module 4 00 may be between 1 and 

25 All new NEMA AC power outlet connectors and connec- 

tor modules described above are preferably made to se- 
curely fit into an enclosure wall having a thickness be- 
tween about 0.04 inch and about 0.07 inch. 

Although there have been described above new female 

30 NEMA-style AC power outlet connectors, and several varia- 
tions thereof and also including a modular arrangement 
thereof, in accordance with the present invention for 
purposes of illustrating the manner in which the present 
invention maybe used to advantage, it is to be understood 

35 that the invention is not limited thereto. Consequently, 
any and all variations and/or equivalent arrangements 
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which may occur to those skilled in the applicable art 
are to be considered to be within the scope and spirit of 
the invention as set forth in the claims which are ap- 
pended hereto as part of this application. 



